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(54) PLASMA TREATING DEVICE 
(57)Abstract: 

PURPOSE: To surely remove remaining charges in the 
holding section of an electrostatic chuck which holds an 
object to be treated with Coulomb force in a non- 
contacting state and in a short time. 
CONSTITUTION: In the device which is provided with an 
electrostatic chuck for holding an object W to be treated 
with Coulomb force and treats the object W by 
generating plasma, a gas introducing means 14 which 
introduces a process gas to a treatment chamber 1 in 
which the object W is treated and an ionizing means 80 
which ionizes the process gas introduced by means of 
the introducing means 14 are incorporated. The device is 
constituted so that the process gas ionized by means of 
the ionizing means 80 can be supplied to the object 
holding section 32 of the electrostatic chuck 7. 
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C2) 

1 

* + ? > 4*111/, 

S55ett**Bfc4 ^5 X -7 4 £K 2 4 *9 X^& 

BBB*C*a*T. 

I5Kl*«B#4«BT&JfiM^ffi«^4*Ar*# 

-r*^=r>ft*Bt4R«t/, 

C © A * > ft* «<C J: 0 -f * > Ui S tlfc^Btf * 4 P£ 1( 

ofcc±44»±V*7'*x-*«s*B. 

[is** 2 ] mtzft&? + * *<MiB*«<&B«4* 

-*-«t tf ^ M»*B4B * fc C 1 4«* i r *4*M* 
*CD«B5I i ?BB»fl>7 7 X-*«M*B. 
[IS*3g3 ] + v ^ 

< i t>f)ia»fc5Bi*4^« * * * > KBttT * hS* fc 
l*tt©l*m**-#t1Mt $*W*R4«*fcC £4tt 

e. 

[000 1 ] 

[ftB±«M«W»»] *BW*^x-7*aMIBtt»r 
4. 

[0 00 2] 

»Bt,fcSB4»er4fci&ic^*$x^<^SHfc 
y?>Kictt«8ftfc*Btioe>4«a8tf. 

u:BBOfcaHi^lWx^**rLXBB**»aB 

SI?»*ft3WaD*>tlTl**. *fc, »B* + ?*£, * 
fc»?x/\lcUB0fcS«4tt6T&*Btt. Pll*t#8 
£3* 2 - 6 3 3 0 6 ^gtSKNTn 8 ttt I * C ©ttjli 
tt. ****J:tf*B#$XMtt:A fWWX* 

/UCHBf6BB6»*#*»*KJ: ^TKBLXl* - 
fc. 

[0003] 

»B8n&«Bft«»e>fc»*airtBSu 8*>k* 
Bft^x^tftt/trBB? + ^ ^©*«(* , >x^ffJ*« 

>£j£#i*8t**fctf>, -Bt*>4*«li81ifc«c«r- 

w. ^a^x^/roxft^v^^s^^s 
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2 

«t*^x^Q»gffi4iRS*fct*^»f* l 5i^if*4K 

B±Btc«BT4«BBfl4£fflicfo&^TiMr*tf 

frotc* *fc. *»tf-?x^K:A rB«W/xft*«tf 
». WB^t»^CE>*«l» , »XM*B»r&«»»(C« 
BT4B«4»B'r*«S. **{*^x/x£B«** ? 

*©4**$xmrimrc a r #AVffrtMitk#r* 

? *«!>tWB*BI#»*lMrc« 

9 bb*+ 9»4>BBtt£B 

#4fl»t , *»»»K:*BB«WHS|«l/'Cl-*t. IIB 

? *<D$x^m^c*«#$x;%*^T*ia, 
BS? v * ^©BI«IM«4BK:*a(W»'>x/^4(|B , C» 

r. 8<e>ic, ^TE&BtcSjtB^nv^sai^ft^xM 

4:f7X-*«BT&£*»rt$x/*±*«* + * *«!>» 

»tt4G>BKWW*'C& . x^k J: o BSf + * "» 

«>Bf?WJMRBLro*9il^HB3WA-»fc. *fc, 
BB^ v * ^OBS*«»fikBK:*i(H»'>x/^4BBT l » 

«fti»&, «aa©4>'C»j*w*Tti , c, ^x-?ccj:**** 

$x^OT#Bj-icffa*>trt\ #B*$XM.tiC« 
A 5 ftfc ? "/W *4>#3 0 4<6T 8 * * i l * ^ BB^ab 
-.fc. 

[0004] *BmflE>Bncw«a(»4 > .-p>*« 

KBBtt*#tt BXflOttc . *>^£fclfflT'tt«T 4 C 4 

*i*c #* 7*? x-7«taa*B4B«r&c 

[ 0 0 0 5 ] 

[RBfclHfer *fcl6fl>?f>] Sft^B 1 £tt*>*W*. 
Mi £ - o >*«c-c«*r*BB^ * ^ * 4*tt 
BIBl*«&B<*4^ , 7X-?t4lfi8Wa , r*^X 

^teBStBKiJtfi^r, f5ieW^a(*4ft5ar^»BStc 

«LB^A4*X*r&^XBA*H:4. C«>^BA*B 
tc J: 0*A8nfc«La^^ 4 * >f kr 4 ^ 4-Xk^B 
<t4£<iU C©-/*>ib¥StCi:0>r^>(t8nfcffi 

a^^4p?iE»«^ t » ^<DBEWaB#«»»tt:«ift 
r&J:^B**tifcfc«> , C*&. B#i|2l2tK>B*! 

ti. BiiI2f>€^ + » ^oK9*BOBB*i>«f<-i«>B 

la^^x^ttB-r&BifcitftflH^rn^-^-ciT* 

^MB*B*BilBJ«8nfcfcO , C**, fj5*i.B3Sa$S 

v>wms wse»«^ v ^ *<w*BB«ra>B«***< 

i^R5SStt^ilf*4B«f + » ? KW»T&B*Wai 
©c »Tti*>-*XlT V ^ MB^B4B ^.B« 8 ftfc €><D 

[0 006] 

Iffffl] *»Wtt, l4«ftBf»*^-o»)tci:9«»r 
4»S^ v ^ *©tt«Bf*4R»T*S»»QKBB» 

4^if^X4-<^>ft«8^J:»M5r>fbb, 

S8 ti&BBf 1 + ^ ^*B^»ccBBSnxi-n*W* 
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(3) 

3 

[01)0 7] 

[0008] C X?»x?f> ^i*Bl*. Svffitl 10 
6?fr*«LaB0£B 1 ■ CO^S 1 [*KC:7 7 

«BB». «*ti^***"W*BA*fcl*BttH'4 

Sfc. BBTB«fi3iciflBe**#9x^W* 
*-o>a«B*UB»T*BB* + **7*Wt& 

[0009] Piffles It*. < & irt»ffl#B« 

si ©sa^aan, Mft&ifc. 1*1*1*50* c-i 

[ooio] g!iie±^«fi! 2 1*, BE*a i rte>±&t;: 
esan, *o«bi*, 1**1*7**3 

T. ±ttB«20-BI*BKSBl©±*K:maSft4 30 

itttc, ±»«H«i*iwie«BiKS*K:»ifcsn, 
BE«B1 MAttCHF, , CF. . c 

0*©#**fctOT4§1*tf** B*«rN, 
T*tfXfltt«10ccBHff, *A«r*T-*^b-h 
>xAzri i*fti/c*iiatrci**. ±BBB2 

«i o#">Msaft&feB ^*«tiar&&i6©^fc 

EBD 1 2#tt«Wctt»B3H*8*i. 1 4 

*s»rtsnti»*. *fc. Bsa±»««2tt, ietai3 

[0011] BET«Sa3l*. BE±«S«2 4*ttl 
T*fiBlCKS8n, B±«UCI«M2*B#**^V«: 
>?-u>^tC<fc DBaUS****!*** * * 2> • Y 
2 0^ttMvC*0/C©BS*+ * ^2 0 
<E>±l|ttcl«IK*»* -5 x^W#BB 8 nsftr 
ffltl/t:«S>B«»3 2^»rtSn, *&, BEBB** 
? * • 5/- h 2 01*, BBB, WA«BK15W2 1 £P 
IttfrfctUia. KI^N; K ■ 7 iJU^2 2X*l4B 
Uc*>M**«aic»a8*rcir>*. 8WC. BC 
i5»?5g$[i2 11*. CflS>BWSBi2 1KBBE. M*l*2 50 
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<)0V-3KVCOSE&l&«T*fca6G>*GS#«. 
l»JB3MliOBB»2 3tcBtt8n. C<9teSB2 3 

i*. B^BiflE>jSB*c«tf^«B«airHasA, 

BEB»2 4tetWM.*B. MU*BBA<f ??2 5t" 
/My-CBttStl-Cl**. *fe, C<WMB*-f **2 5tt 
M0¥B2 00©»W«#K:J:0ON*fcttOF FS*l 
&J:^B*8n*i4b«:. BBBB? * ? >7 

[ 0 0 1 2 ] 5 *>ic, f5ieS>«^ v * * • V- h 2 0G> 
TflPlKli, SB. fl*t*A 1 J:»Jtt6±B£B3 0#IK 
W6tl, CO±fg£B3 Ocr>T»JcC4*TliSB3 1 *tt 
ttfclV COTBBB3 1B. HAKAITB* 

an. rt&tci*. «wi, w*t*«#g**Jfe£r*fc$> 

ce>&BB3 3#RWMvC*0, C©»*B3 3«W % 
p?iei6i*S3K^ BAT *fc*><D?Sit*B ^©3 4£. BE 

Brtiac^BLafkofcNj /*»air€fc»o»BB 

bsbssjmmmtci**. a etc gaEftttSSow 

Ettttft3 3KfcW&ft&*PtCJ:0. iBWIt'**^ 
W©BJt*, FUiU*- 3 0' C--1 5 0* 0^3*0 
<fofiltfflKBB«:j:.»JB?RH6icM»r*J:9BrtS 

[0013]**:. BB1BBB3 Otic, S5ETBSB 
3 1 J=0tt*)Bl/C*>re*, 
'iitlkb* ^fiXSn, BB±B*B3 0 £15&eT®S 
B3 ltOBtCtt, BEBf*BJR3 2©»4«:BE±B 
BB3 0«ceBT4e*BI», Wxtf^R£tt^©H e 

[0014] tit, B»*B#«>XMWiBiaBB^ t 

^ ^ • v- 1^ 2 OQffiHcl*. Bia*B(*^x^Wtt:BE 
±BSB3 0C9B4*eBf*G*Bf», BAOTsSll 
e **zc>£*Bf*«B«4 0«r(/X. BE 
BB^t 9 ^(ctBB»ttatift:ABD9(Cj:9BB4EB 

6^^«tt^fK8^BAatiri^. a etc, piae* 

«|*«»B4 0 tt, B«a^«Slt^A©HeQ«B«:ON 

h^n,7 r 4 l^ttttan. S6t£ t cwr-*M"- 

h^^^4 lttBE^Wft^x^WtBEBB^t ? > 
* h 2 0ON(cB(6T«7iitt^^a>H ecofttefi 
tMiilW&te^oatfiWBBB, ftttf^A7P-a> 

ho-74 2^Bttanrc»&. c^?^o 

-3>hP-7 4 2(i, BKHe#^«:«lftr«^A* 

=i>f >*6 0*/rl/X?SBjS. PRt* 
13. 5 6MHz. 40MHz*0>BSHSBB6 1*CB 
ttStiri*l>. *fc, H2tCftTJ:^«:, BETBBft 
3 tt, C OTSUSS 3 ©BiiE±® Sffl 3 0 , ^KT® 
^23 3 1 *5*yBETB«B3 0±iB«:aiftfenfcBE 
BB^ v ^ • f - h 2 0 «ar 4BB7L2 0 i tm 
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5 

a. wattSMMsn-cfco, c<3jSii?i20 

6. 3&cc, c<DtT>2 0 3t*, BmWrC'±T»fk* 

•CteO, Siga±T#tt«8iCj:0piat*>2 0 3^±T 
9MU BE*B*$*'*W«MBBB* v • V- 
h 2 0 or>ffl#ffi 3 2 tc$SE b tc 0 , $ fcttWEffWH 3 

[0015] *K, -f *><t*K8 t)t*, BEgB 1 <0 
MSgi^ 8 1*1*0 6*1, COBD»8 1tty~ 
^<*78 2K«fcOBflflT*J i >KBs«ft, CO?- 
\-/<*7S 2#RCfcRt BftO^^ESB 1 KttW 
feftfeillhtt. W;U*0'r^fcWEU BESBl* 

^7*8 2 *S^-CWE»B i ittifilT *<£Su:t* . 4 * 

>it*aa8 3*«w*sntJao, c<zw*>fb*»£ 

8 3r*cltfWM«£**. «AtfUV5>^8 4*r* 
BLfcitMII7-*8 5*W*&nxfc»J, C 
0>fflAaS7-A8 5Kj:0. REUV?>y8 4«ilB 

WIT&IIEBHB3 2©±*Ki*Bil«K:«WSn. 

BEUV5078 4l*B»l>ttl*S*B3>hP 
-9KJ:*JON*A:ttOF Ff&J:$m«3*i , C^&. 
[0016] «*C, REHf £WA*4 rt, WE«B 1 <?> 

KBtaiot/c. c^BirttBE****®*** 
^■eetcBBsnBBff, ? 5 •'<a 

767 «rl/CBESB 11**1X1 0* l Tor r-1 
xio-Tor r<0BEBH»K**fc^*£*** 
S6 9, Wxtfo- 

[0017] aae, be»wb*5i*. bess \mi 

fliA«D7 OJBWMi. C<om*AfctiD7 0 [*'/- h 

ju77 i*nt;ftft, @^otti'Bie£8i tc§5tfe>n 

&Mjfc#, m^O^^fffft. BE*B1.*»* 
icT*J:}B*S*rCl*4. 3*ic. BEy-h'^* 
7 1 fc^A/t^ieSS 1 &*Wrr&fitRK:tt. o - KO 
5>9B7 2tf«tfMlTte9, C<OTi-KP*9S7 2 
rtK «WE*«f* ■> x m W fcBESfl i tcatA * tc I* 

muT*fc^fflAasT-A7 3*w««vc*9, $ 

BEP- KP ^ «7 2 0«Ut*^ftBKtt, C 
0[>a- KP * ?S7 2rtU:BSO&^RE*Bf* , !>xn 

OBB«#^x/^W*ttat^RA*/c«»lllT*J:^ 

[0018] «tc, tt±flDJ;-»K:«lsESnte77^ * 
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x ? f > •yBB«C*s»4BIB*«# , !>XMW«:BBB« 
* + ^ . h2 0CMBMB3 2K*IM , *1W9*J: 

cmepB? 1 ■ h 2 oa>pie***^xMW 

4>|8tiB3 2©MB«««:H»r&fS»K:^*XBWr 

[0 0 1 9 3 *T, y-h^T'7 1 tB«rr*^i*> 
tc. ffii^7aB7-A7 3«:J:0B»Stite|irK*«* 

«>x^w«:ine«Birt©T*«s^»«*-t * 
v- h2 04>±#tc«tt£tt, be^k:***-!^/* 

10 WfcSlfcgO. C<»&. i5ge8tAtii7-A7 3tiliiSEP 
-Fa? 9&7 2tcB0BKy-h'<*? r 7 1 £HO. 
BSC t*X*T»U REBB? * f 9CD7<D£#»3 2 

(cb ie^*i*^ x^ wtfitm s 

[0020] REBR? + * 9 • V- h 2 0<D« 
*??5*12 1 ccME*mr«feW:x<< ?*2 
G4. 3*tc. RfiiNHt^XMVfcREBB? + ? 9 
h 2 0O(8»B3 2MBW&BS, Piafc->tcj: 

oi5Be**i*^x^wtitttti3nrc^<OT\ Bniems 

+^?9 • ^-l-2 0©B»B3 2tctt, @2tc* 
20 T«fc^tC, 7 7WSei 0 3aM*Bdn % *^c. BC 
x^W©«B 1 0 1 tcti-7^^A<0Sl»i 1 0 2 

Stt 1 0 2 tCJ: Dft««S*)#£G. COBBBBAT 
pie4U»i*f x^VttBeB«9- v^-^-h20^ 
£8aS3 2K»gOGI#3tVJ><> BEe>*»T 
U. BE^ft^XMWOflRWJfeKBLfcBWBB** 

^f*^xMW«Bsafi>«^ v ? 9 • y~ 1 2 o(cbb 

30 ^BB*l*B<<t&. 

[002 1 ] IHltC^TJr^iC. Bia±SUSfi2 
ccttBStirc^BE^^WftB 1 0**^Wfi»«^A 
fclftBO, BSe^AtttiSD 1 2 J: 0 i5ie«S 1 rtKffiB 

inT on-lOTorr KBE><*:> 5 ^ ' ^^^6 
7^l»rdDt, $l£21*Z>£±t>lC, RttfFfttitfXOH 
e Wft-T * </^flt«*« 8 J: Q PleSS * ♦ * 9 Kfc 
liSSift 3 n/cK-teD 9 tc J: D BG^B f* 0 x / ^<DgSO 
*B«:BET«tt#^«>H e*B*E*. BAtfBT o 
40 r r«fttS3ESit*. "*tc t BET8»B*3©BBB 
SB 6 1 £ON SB 1 rt^BK±»Stt2 
ft^x^uratt ^7 C07*7X-?tcj: 
♦3BE*Bi*'!>x/\W*xy^>y««'r&, C 
<D^fvX^O^Cti>tlK\ BE+Blt^x^WWiB 

t 2 00>fi»»3 2tcBBSn&«S*l*tt<«4. c 
Oft&iXOft. B52;U3?25*OFFT&££i«CW 
EB»fi«ff 6 1 *:OF F U BE*f^«lft*B 8 J: 9 

50 
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[00221 BE*a*9*'* w *W2M** 

. h 2 omms 2 j: o»Rr 6iatia« 

T*<L, BEtf>*-t*S*. C«>tT>«>±JHC»-9X' 

rat BE^>***>**^*** 8n ' CM * t:: ' 

S2«AtH7-A7 3#BBlrtMMiiU Bfitf>*» 
T2tf*££i«nS5iatt\tti7--i*7 3K**f**7XM 

[002 3] BB»«** 2 
tt»3 2©*BBB*Itt**I«*IW , *"*±- P& 
y-KMjU^8 2*«*l/. BE4*>ffc*W8 3fc 
»*6nfc»rtWWfc#«. **j*UV5>>?8 4** 
Bbfc!fcMH7-*B 5 fcffiSaSfriS? + h 2 

0©fa**3 2©±*«:ttftSl*, @3tC7nT«J:^cc t 
BK*«* v 9 9 • b 2 G4>£tt03 20H««^ 

6«^**fctt+4:*^6W»»c«e*««:i5Eeuv 

8*. C«>UV?>*84J:0flIWfB«fe£S**. 8 

X. fl|jU«B#*#C0©** <CO»«>8WM« 
jRKJ:*>4*><b> CO+*fcl*C0 

2O0W&S»»3 2©£iBK:ffJBl/. 

«iltfll2 + *fll0 3*BK*f*WI:Snfc 

[0 02 4 ] C®, ttS©«BS»*, WiU*BEUV?> 
7 8 4 <t JI5ia»S* h 2 04>BttK3 2 <t 

OK«*2 5cDWttL. 3KVO«tiW»BLri* 
fc**, W3IM31TC. »*a© 

*5£ 1 0l*BT-C«0 . 3 K VBTK&WTiC 

BEUV5>7844BE»B** 
y » • V- h 2 0OB»»3 2 iOffiBt*, 2 0 cmtt 

iCitf-C**. ±fc, BB»^«*4*», 
- V5>'^8 4*A«bfc»AlllT-A8 5<rBB»W^ 

v ? * - S/- h 2 0 <0S#SH3 2 G>±#ici»M tf, B 
£BB£? v ? * • s >- h 2 0Oe»»3 2 4>«B£«* 

*w*^4ff»Aor. @4Q 
[aJccftrJ:9K:, »BK«»BK:tofc*>Btt»3 2 

[b] ccw-rJ:9«:BSa»»*3 2©fS«:RK:ux, tt 
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5K*9BeJWMtt£*«. «*tfUV9>^8 4» 
BBftB* v ? » h 2 0 om&m 2 4>±#* § 

[0025] 3UC % KLt© J: ^ icHlrtSnfc****!© 
«BtCo^rlRB i r&. i5£eS>€* + * * - i/- h2 0 
©RI»3 2KBBT&»BB»*#«*9x^W«c^ 

WC^ttOx^WWrt/XBa** • V- h2 0 

io o*B# , 5x^wa>ei»a3 2<>isft«r&cift<, sfl 

itcHtSt?*. BB^tv^- V-h20OB»»3 2 
tc8B? 6KBBII<!)M «: J: 0 WUCfrtt ^ C W 
**. S&fc. »m* + ?t> - c -/-h2 0OB»»3 2 
KiKBf **B«««M««: J: 0 aftfcfrtt * C W 
* ? * * ^ h 2 0®«t**3 2tc* 
Bf*-*x^WfeBBT4iB. *B*B©BB*»**C 
<t it < f*«* + ? * • h 2 0 <»jfi?EeftftB«:#* 

#4xMV*£9BktcttB'c&. 8 6tc» BfTtEiaacc 

J: 0 B«(CttBr & C t**CS -£><DX'*«*0x^W«: 
- h 2 0fl>B»B3 2«»ilE«SattB&*cWB«:4^* 

Bi«»3 2<DBB J fi:MibT«CA^ , C«&. *^c. ft* 
h2 OCDanEBftttBK***'**'^ 
J: OB^icBHCfiP *©X*aa^*!SOTtitPAJh 
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